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TO ALL WHOM IT MAY CONCERN: 

Be it known that we, Eli Cohen, a citizen of the United States, 
residing at 3651 Grove Avenue, Skokie 60076, in the County of Cook and 
State of Illinois, and Irene A. Navickas, a citizen of the United States, 
residing at 1 1 29 Midway Road, Northbrook 60062, in the County of Cook 
and State of Illinois, have invented a new and useful "Method and Apparatus 
for Diagnosing Hemostasis," of which the following is a specification. 



Method and Apparatus For Diagnosing Hemostasis 

Field of the Invention 
The present invention relates generally to the field of hemostasis, and more 
particularly, the present invention relates to methods and apparatus for communicating 
measured characteristics of a blood sample via an electronic network for the purpose of 
diagnosing hemostasis. 

Background of the Invention 
The Clinical Hemostasis Handbook, by Laposata et al., defines normal hemostasis as 
the "controlled activation of clot formation and clot lysis that stops hemorrhage without 
permitting inappropriate thrombosis." This means that hemostasis is the net result of two 
systems working in tandem, the coagulation system - the system that produces the clot, and 
the fibrinolytic system - the system that dissolves the clot. When the balance between the 
two systems shifts towards procoagulation, the result is thrombosis. When the balance shifts 
toward fibrinolysis, the result is hemorrhage. Therefore, a hemostasis test that does not 
measure the net product of both the coagulation and fibrinolytic systems, such as provided by 
the TEG® haemostasis analyzer available from Haemoscope Corporation of Niles, Illinois, 
will fail to properly analyze patient hemostasis. For example, in the case of fibrinolysis 
secondary to hypercoagulability, D-dimer, fibrinogen degradation product (FDP) and 
fibrinogen split product (FSP) tests would show high fibrinolytic activity, while prothrombin 
time (PT) and activated partial thromboplastin time (aPTT) results would be normal due to 
their inherent lack of sensitivity to the hypercoagulable state. Based on these results, 
antifibrinolytic drugs might be prescribed, shutting off the fibrinolytic system, producing an 



imbalance toward procoagulability, and could result in acute myocardial infarct, stroke, etc. 

Recent advances in the understanding of hemostasis mechanisms have recognized the 
value of whole-blood monitoring techniques such as provided by the TEG® haemostasis 
analyzer. As a result, the older view of a separate intrinsic and extrinsic coagulation system 
5 has been abandoned along with the waterfall descriptions of coagulation mechanisms with 
one enzyme working after another and with some mechanisms of feedback amplification and 
inhibition derived in a plasma milieu. None of this theory was actually applicable in moving 
blood. These concepts have been replaced by a concept of enzyme complexes existing on the 
surface of cells, passing one another their substances until the final product, fibrin, is formed. 

10 The cell surfaces of importance are those of the platelets, which are activated and adhere to 
~ the site of injury. They localize the clotting process, enhance their activities, protect the 
enzyme complexes from inhibitors that circulate, and protect against propagation of the 
clotting activation downstream. 

The surface concept provides an explanation of how some individuals with only a few 

1 5 percent of plasma coagulation factors can maintain hemostasis, while these same individuals 
will hemorrhage if their platelet function is compromised. Since prior tests were designed to 
use substitutes for platelet surfaces, it is readily understood why these tests do not agree with 
the whole-blood analysis technique, which uses the actual cellular surfaces to monitor 
hemostasis. Once the importance of the platelet surfaces and of other cellular surfaces and 

20 their interactions with the hemostasis process is understood, the value of prior tests comes 
into question. Since the whole-blood analysis techniques, such as provided by the TEG® 
haemostasis analyzer, is sensitive to platelet function, plasma factors, activators, and 
inhibitors of coagulation, it represents an ideal monitor for hemostasis. 

The whole-blood analysis technique used by the TEG® haemostasis analyzer allows 

25 acquisition of continuous quantitative information on the developing clot; the time it takes for 



the first fibrin to develop, the kinetics of clot development and the strength and stability of 
the clot, taking into consideration all of the components that make blood clot or lyse. 
Ignoring the interactive nature of hemostasis by analyzing separated blood components such 
as plasma, red blood cells, white blood cells, platelets, fibrinogen level or factor assay can 
5 result in artifacts that do not reflect the clinical condition. This should serve as a caution 
against basing therapy on these analyses alone, especially since there are significant risks 
associated with blood transfusions. Also, measuring single factors quantitatively can be 
misleading because the quantity, as measured by an assay, does not reflect the actual 

CP 

j2 functional activity. Functional activity of a factor also depends on the presence and activity 
1Q of activators, inhibitors, and cellular elements. 

The TEG® haemostasis analyzer is an effective point-of-care test of hemostasis that 
O can identify whether a patient has normal hemostasis, and if not, whether the abnormality is 
y due to surgical, coagulopathy, or residual anticoagulation therapy. If the patient has a 
i?= coagulopathy, the test results provided by the TEG® haemostasis analyzer can be used to 
15 identify the specific therapy to treat the condition. For example, the results can be used to 
determine if the patient needs fresh frozen plasma, cryoprecipitate, platelets, antifibrinolytic 
drugs, or thrombolytic drugs. In fact, potential therapies can first be applied in vitro to 
confirm their effect on the patient's blood sample before the patient is treated, and the in vivo 
effect may be evaluated by subsequent testing of the patient. This has been demonstrated by 
20 Kang et ah, who found that "[t] he judicious use of a small dose of e -aminocaproic acid, when 
its efficacy was confirmed in vitro (using results provided by a TEG® haemostasis analyzer), 
effectively treated the severe fibrinolysis without clinical thrombotic complications. In a 
prospective study of cardiac surgery, Shore-Lesserson concluded "the use of [whole-blood] 
analysis (provided by a TEG® haemostasis analyzer) in a transfusion algorithm allowed for 
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identification and appropriate treatment of specific interoperative abnormalities of 
hemostasis. This intervention resulted in fewer postoperative transfusions and improved 
hemostasis. [RJesults (provided by a TEG® haemostasis analyzer) are readily available in the 
operating room thus making it effective as a point-of-care coagulation monitor." 
5 Thus, the TEG® haemostasis analyzer is a monitoring device, like the EKG, in that it 

is run to confirm that patient hemostasis is normal, and can assist the physician's differential 
diagnosis of coagulopathy and guide a selective treatment with blood components and 
suitable pharmacological therapy. The analysis provided by the TEG® haemostasis analyzer 
is not intended to replace standard laboratory tests, such as the various separate blood 

10. component tests. The TEG® haemostasis analyzer will provide the physician an indication 
,|:: of whether the patient has normal hemostasis. If yes, then the use of laboratory tests will add 
; unnecessary cost and/or provide misleading information. However, when the TEG® 
;j haemostasis analyzer shows coagulopathy, the results in conjunction with other laboratory 
« tests assist in differential diagnosis and treatment. 

15 Recently, due to dramatic changes in health care systems worldwide, the reduction of 

cost has become a prominent factor in the economic survival of the healthcare system. Use 
of whole-blood monitoring techniques in connection with diagnosis of hemostasis, and 
particularly the TEG® haemostasis analyzer, can reduce or eliminate the number of laboratory 
tests ordered for a patient and can be instrumental in reducing blood component transfusions. 

20 However, because of the complexity of the process of hemostasis, it is important that the 
physician fully understand the indications associated with the whole-blood testing results. 
These issues, however, typically arise during surgery or other invasive procedures such as 
cardiac catheterization or angioplasty, in trauma situations such as gunshot or knife wounds 
in the emergency room (ER), in obstetrics, and in intensive care environments, where the 

25 physician's attention is being drawn to numerous other patient considerations, and a 



hematologist may not be available or may require guidance. Thus, there is a need for a 
method and apparatus for quickly and accurately analyzing hemostasis test results and for 
providing the treating physician with diagnosis and therapy options. 

Brief Description of the Drawings 
FIG. 1 is a block diagram of a system in accordance with a preferred embodiment of 
the invention. 

FIG. 2 is a block diagram of an analysis tool that may be used in the system illustrated 
in FIG. 1. 

FIG. 3 is a block diagram of a hemostasis analyzer that may be used in the system 
illustrated in FIG. 1 . 

FIG. 4 is a graphic representation of exemplary whole-blood analysis parameters. 
FIG. 5 is a schematic illustration of hemostasis analyzer. 

FIG. 6 is a graphic representation of the end result of the clot formation process. 

FIG. 7A-7G are graphic representations of whole-blood analysis parameters for 
normal hemostasis and various coagulopathy. 

FIG. 8 is a block diagram of a system in accordance with an alternative preferred 
embodiment of the invention. 

FIG. 9 is a block diagram of a system in accordance with an alternative preferred 
embodiment of the invention. 



Detailed Description of the Preferred Embodiments 
In accordance with a preferred embodiment of the invention, a hemostasis analyzer is 
operable for testing a blood sample and producing a hemostasis parameter indicative of 



hemostasis and includes an interface for coupling the hemostasis analyzer to a 
communication network. Following testing of a blood sample, the hemostasis analyzer 
communicates the hemostasis parameter via the communication network to an analysis tool 
coupled to the communication network. The analysis tool includes an algorithm for 
analyzing the hemostasis parameter and generating a diagnostic result. The diagnostic result 
may include a coagulopathy therapy recommendation or an additional testing indication. The 
blood sample may be treated in vitro, and the result may be an indication of the potential 
efficacy of the proposed treatment. The actual efficacy of the treatment may be evaluated by 
in vivo testing. 

10 In another embodiment of the invention, the hemostasis analyzer is communicatively 

coupled to a workstation, such as a personal computer, personal digital assistant, or similar 
device and the parameter is provided to the workstation, either by direct communication or by 
manual entry. The workstation is in communication with the analysis tool via the 
communication network. The workstation may further include a database for retaining 
patient information, such as demographic data, medical history, treatment history, etc., which 
may be communicated with the parameter to the analysis tool. 

The hemostasis analyzer may provide multiple parameters indicative of hemostasis, 
and the algorithm of the analysis tool may consider one or more of the multiple parameters to 
provide the diagnostic result. 

The parameter may be graphically depicted, and the algorithm may employ signature 
analysis techniques in connection with the graphic depiction to provide the result. 

The hemostasis analyzer may calculate one or more parameters, including without 
limitation, clotting time, clot kinetics, clot strength and lysis time that are communicated to 
the analysis tool for providing the diagnostic result. Other parameters, both objective and 
subjective, may also be determined, communicated to the analysis tool and utilized to provide 



the diagnostic result. 

At the outset it should be noted that the invention is described in terms of several 
preferred embodiments relating to hemostasis. It will be appreciated that the invention has 
applicability to other areas of medicine where patient related data is measured and/or 
5 observed and where diagnoses is made based upon such measured and/or observed data. 

A system 10 is shown in FIG. 1 that includes a hemostasis analyzer 12 and an analysis 
tool 14. The hemostasis analyzer may be a TEG® haemostasis analyzer available from 
Haemoscope Corporation of Niles, Illinois, which is capable of producing multiple 
parameters indicative of hemostasis from a blood sample, although other devices and tests for 

10 providing parameters indicative of hemostasis may be used, such as separate blood 
component tests. Both the hemostasis analyzer 12 and the analysis tool 14 are 
communicatively coupled to a network 16, such as a hospital local area network (LAN) or 
hospital information system (HIS), a secure network, the Internet, and the like, for 
communicating information in accordance with an appropriate communication protocol, such 

15 as transfer control protocol/Internet protocol (TCP/IP). Where the network is the Internet, the 
hemostasis analyzer 12 and the analysis tool 14 may be coupled by a secure communication 
link, e.g., an IPsec or other suitable secure link. Where the network is a LAN or HIS, it may 
not be necessary to provide a secure communication link. The requirement for secure data 
communication will be established based upon the particular application. 

20 The analysis tool 14 may be a suitable computer platform, such as an Intel or 

compatible processor based computer utilizing the Windows operating environment, an Intel 
or compatible processor based computer utilizing the Linux operating environment, a 
PowerPC processor based computer utilizing the MAC OS operating environment, or any 
other suitable computer and operating system that may be communicatively coupled to the 



network 16. Referring to FIG. 2, the analysis tool 14 may include a processor 1 1, a user 
interface 13, a memory 19 retaining a control program for operating the processor, a database 
15 containing model data and a database 17 containing patient related data. The databases 15 
and 17 and the memory 19 are shown as separate elements for clarity of description, but it 
5 will be appreciated that these memory and storage elements may be implemented in a 

combined manner. Alternatively, the analysis tool 14 may be contained as an application 
retained on a personal digital assistant (PDA) such as a PALM OS based PDA, a Java, 
Wireless Application Protocol (WAP) or similarly enabled wireless communication device 
such as a cellular phone or pager, or other similar portable device. When used in connection 

1 0 with a portable device, the network may be a wireless communication network, e.g., a radio 
frequency based wireless network, an optical communication network, etc. Suitable radio 
frequency communication technologies, such as wireless packet data, Bluetooth, IEEE 
802.1 lx, etc., and optical communication technologies, such as infrared, laser, etc. are well 
known to one of ordinary skill in the art. 

15 Referring to FIG. 3, the hemostasis analyzer 12 includes a testing portion 18, a user 

interface 20, and a communication interface 22. The user interface 20 may include mice, 
keyboards, barcode scanners, touch screens, push buttons, voice activation, indicator lights, 
alpha/numeric displays, a liquid crystal display (LCD), etc. that permit the user to operate the 
testing portion 18. Alternatively, the user interface 20 may include a computer coupled to the 

20 testing portion 1 8, the computer including a computer program stored in a memory thereof 

for interfacing with the testing portion 1 8 for initiating sample analysis and for collecting 

parameters from the testing portion 18. The communication interface 22 maybe a network 

interface to the Internet or a LAN or HIS. Alternatively, the communication interface 22 may 

be a wireless interface. As noted above, the hemostasis analyzer 1 2 may be a TEG® 

25 haemostasis analyzer available from Haemoscope Corporation of Niles, Illinois, which 
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includes both analog outputs and digital outputs for coupling the device to a suitable 
computer platform. 

The testing portion 1 8 includes the mechanical, electro-mechanical, control elements 
and software for effecting analysis of a blood sample to produce a parameter. To understand 
5 the operation of the hemostasis analyzer 1 2, however, it is useful first to understand the 

process of hemostasis. Hemostasis is a dynamic, extremely complex process involving many 
interacting factors, which include coagulation and fibrinolytic proteins, activators, inhibitors 
and cellular elements, such as platelet cytoskeleton, platelet cytoplasmic granules and platelet 
cell surfaces. The end result of the hemostasis process is a three-dimensional network of 

10 polymerized fibrin(ogen) fibers which together with platelet glycoprotein Ilb/IIIa (GPIIb/IIIa) 
receptor bonding forms the final clot (see FIG. 6 illustrating graphically the final clot 
I formation). A unique property of this network structure is that it behaves as a rigid elastic 
solid, capable of resisting deforming shear stress of the circulating blood. The strength of the 
final clot to resist deforming shear stress is determined by the structure and density of the 

15 fibrin fiber network and by the forces exerted by the participating platelets. 

An exemplary hemostasis analyzer 12 is described in detail in United States Patent 
6,225,126, issued May 1, 2001, entitled "Method and Apparatus for Measuring Hemostasis," 
and a complete discussion is not repeated here. With reference to FIG. 5, to assist in the 
understanding of the invention, however, a brief description of the blood hemostasis analyzer 

20 12 is provided. The testing portion 1 8 uses a special cylindrical cup 24 that holds a blood 
sample 26. The cup 24 is coupled to a drive mechanism that causes the cup to oscillate 
through an angle a, preferably about 4°45'. Each rotation cycle lasts approximately 10 
seconds. A pin 28 is suspended in the blood sample 26 by a torsion wire 30, and the pin 28 is 
monitored for motion. The torque of the rotating cup 24 is transmitted to the immersed pin 



28 only after fibrin and/or fibrin-platelet bonding has linked the cup 24 and pin 28 together. 
The strength of these fibrin and/or fibrin-platelet bonds affects the magnitude of the pin 
motion, such that strong clots move the pin 28 directly in phase with the cup motion. Thus, 
the magnitude of the output is directly related to the strength of the formed clot. As the clot 
5 retracts or lyses, these bonds are broken and the transfer of cup motion is diminished. The 
rotation movement of the pin 28 is converted by a mechanical-electrical transducer 32 to an 
electrical signal, which can be monitored by the testing portion 18. 

The testing portion 18 is operable on the electrical signal to create a hemostasis 
profile 34 illustrated in FIG. 4, corresponding to the measured clotting process. Additionally, 
1 0 the analysis portion may include a visual display or be coupled to a printer to provide a visual 
-T representation of the hemostasis profile. Such a configuration of the computer is well within 
the skills of one having ordinary skill in the art. The resulting hemostasis profile 34 is a 
measure of the time it takes for the first fibrin strand to be formed, the kinetics of clot 
~- formation, the strength of the clot (in shear elasticity units of dyn/cm 2 ) and dissolution of 
15 clot. Table I, below, provides definitions for several of these measured parameters. 
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R 


R time is the period of time of latency from the time that the blood was placed 
in the TEG® haemostasis analyzer until the initial fibrin formation. 


a 


a measures the rapidity of fibrin build-up and cross-linking (clot 
strengthening) 


MA 


MA, or Maximum Amplitude, is a direct function of the maximum dynamic 
properties of fibrin and platelet bonding via GPIIb/IIIa and represents the 
ultimate strength of the fibrin clot. 


LY30 


LY30 measures the rate of amplitude reduction 30 minutes after MA and 
represents lysis. 



Table I 



Clinically, these measurements provide a vehicle for monitoring anti-coagulation 
5 therapy (e.g. heparin or warfarin), thrombolytic therapy (e.g. tissue plasminogen activator 
(fPA), streptokinase, urokinase), effect of antifibrinolytics (e.g. s-amino-caproic acid 
(Amicar), trasylol (aprotinin), tranexamic acid), effect of anti-platelet agents (e.g. abciximab 
(ReoPro), eptifibatide (Integrilin), tirofiban (Aggrastat), blood component transfusion 
therapy, thrombotic risk assessment in cancer and infection, high risk surgery and other 
10 conditions which could possibly lead to excessive clotting (hypercoagulable conditions) or 
excessive bleeding (hypocoagulable conditions). 

Quantitatively, the blood hemostasis analyzer 12 plots the strength of the clot against 
time, where the onset of clot formation, the reaction time (R), is noted (see profile 34 
illustrated in FIG. 4). This plot also indicates the maximum clot strength (or rigidity), MA, of 
1 5 a blood sample. MA is an overall estimate of platelet-fibrin GPIIb/IIIa bonding, which is 



used, for example, to guide post-operative blood platelet or fibrinogen replacement therapy. 
Between platelets and fibrin alone, an abnormally low MA implies that there is an 
abnormality in blood platelets (i.e., a quantitative or functional defect) and/or an abnormality 
in fibrinogen content in the blood. However, by keeping fibrinogen level and platelet number 
constant, any change in MA would reflect changes in platelet function. For example, testing 
the same blood sample two ways, one with an anti-platelet agent and one without, the 
difference between the two MAs reflects the effect of the anti-platelet agent on platelet 
function. 

As is appreciated, the hemostasis profile itself is an indication of normal hemostasis, 
coagulopathy and/or residual anticoagulation therapy. FIGs. 7A-7G illustrate hemostasis 
profiles illustrating a number of conditions of patient hemostasis. More particularly, FIG. 7A 
illustrates normal hemostasis. FIG. 7B illustrates hemostasis for a patient suffering from 
hemophilia or undergoing anticoagulation therapy. FIG. 7C illustrates hemostasis for a 
patient suffering from poor platelet performance or receiving platelet inhibitor therapy. FIG. 
7D illustrates hemostasis for a patient suffering primary fibrinolysis. FIG. 7E illustrates 
hemostasis for a patient suffering hypercoagulation. FIG. 7F illustrates disseminated 
intravascular coagulation (D.I.C.) stage 1 hemostasis, and FIG. 7G illustrates D.I.C. stage 2 
hemostasis. 

Referring again to FIG. 1, system 10 operates to assist the physician or other care 

giver in diagnosing patient hemostasis. A patient blood sample is deposited within the 

hemostasis analyzer 12, and the hemostasis analyzer 12 operates to determine a hemostasis 

parameter, or as explained above, several hemostasis parameters such as a time for initial 

fibrin formation time R, a fibrin build-up rapidity factor a, a clot strength maximum 

amplitude MA and a rate of amplitude reduction LY30. The parameter(s) is then 

communicated by the hemostasis analyzer 12 to the analysis tool 14 via the communication 
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network. 

As described, the analysis tool 14 may be a personal computer coupled to the network 
that includes a processor, memory and a control program stored within the memory for 
operating the processor. The control program includes an algorithm to analyze the 
parameter(s) to produce a diagnostic result, i.e., an assessment of patient hemostasis. The 
diagnostic result is then communicated back to the hemostasis analyzer 12/clinician via the 
network 16. This arrangement offers a number of advantages. 

When the algorithm or algorithms used by the analysis tool 14 are updated, which 
happens periodically as new information relating to hemostasis is developed, it is 
unnecessary to upgrade the software within the hemostasis analyzer 12. Additionally, the 
analysis tool 14 may include a database in which is stored data related to particular patients. 
This data may be directly entered into the analysis tool 14, or it maybe provided to the 
analysis tool by the clinical care facility by electronic data transfer. The data may contain, in 
addition to information identifying the patient, information relating to the patient's condition, 
past and current medications, past and current treatment protocols, demographics data, 
genetic information, and the like. The algorithm may therefore be designed to account for the 
patient information when generating the diagnostic result. 

In addition to the diagnostic result providing an indication of patient hemostasis, the 
result may further include treatment recommendations. For example, taking into account the 
patient information, the result may include a recommendation to administer a particular 
dosage of drug or blood products. The results, and any recommendations, are necessarily 
based upon a diagnosis/treatment/rule set that is in accordance with the published research 
and analysis of experts in hematology and pharmaceutical manufacturers. 

Any complicated surgical procedure, spontaneous bleeding or clotting, hemostasis 
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dysfunction, or accidental or inflicted injury leaves the patient vulnerable to serious, yet 
avoidable complications such as acute myocardial infarct, stroke and deviant thrombosis, or 
hemorrhage. The system and method according to the teachings of the present invention 
permit a software-assisted diagnostic tool that is available at a moment's notice and lets 
5 medical staffers anywhere in the world tap into the collective brain of experts in the field 
continuously. 

In use, experts in the field of hemostasis provide information, for example hemostasis 
models, that are stored in the database 15 of the analysis tool 14 (see Fig. 2). The analysis 
tool 14 may include an application interface facilitating entry of model criteria in a 

10 standardized format. The model defines criteria for diagnosis and treatment 

recommendations based on one or more patient measured or observed parameters. The 
analysis tool control program, in conjunction with the models, evaluates patient results 
against one or more selected models stored in the database 15 and generates an "approximate 
measure" score to indicate the closeness or goodness of fit between the patient parameter 

15 values and the model values. In addition to the parameter(s) generated by the hemostasis tool 
12, the model/control program may factor in other hemostasis tests, demographic 
information, blood chemistry information, and other patient related information, and suggest 
a diagnosis and a recommended treatment. The analysis tool 14, via the user interface 13, 
allows the user to select a model from the various models stored in the database 15, or the 

20 patient data may be evaluated against several models to find a "best fit." In addition, or as an 

alternative, the analysis tool 14 may operate in a "pattern matching" mode, where new patient 

hemostasis parameters are evaluated with respect to patient related data retained within the 

database 17 on a statistical basis. 

The analysis tool 14 may also be adapted to test models submitted by hematologists 

25 and experts in hematology. As mentioned above, the analysis tool 14 may retain patient 
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related data on a statistical basis in the database 17. A model submitted to the analysis tool 
14, which submission may be made via the coupled electronic network, can be evaluated 
against the patient statistical data, including known hemostasis parameters, diagnoses, 
treatments and results, to validate the model. 
5 While described in terms of a system and method wherein the hemostasis analyzer is 

directly coupled to the analysis tool 14, other forms of access are contemplated by the 
invention. For example, a medical professional may access the analysis tool 14 directly via 
the network 16 using any computer coupled to the network 16 and a suitable interface, such 
as a web page (which may operate in both online and offline modes) designed to permit 
10 access to the analysis tool 14. In such an application, the medical professional may provide 
the patient information, real or hypothetical, and receive the result generated by the analysis 
tool 14. Thus, a surgeon may obtain advice during a procedure without ever leaving the 
operating room. 

The link between the hemostasis analyzer 12, the analysis tool 14 and the network 16 
15 need not be by wired connection, and may be by wireless connection. FIG. 8 illustrates a 
system 100 including a hemostasis analyzer 112 and an analysis tool 114, each of which is 
coupled wirelessly to a network 116. The wireless interconnection is not particular to the 
present invention and may be made by any suitable standard for wireless data including 
radio-frequency based wireless interconnection and infrared wireless connections. The 
20 system 100 otherwise functions as the system 10 to provide a result from parameter data 
generated by the hemostasis analyzer 112. 

FIG. 9 illustrates a system 200 including a hemostasis analyzer 212, an analysis tool 
214, and network 216 and an interface tool 210. The analysis tool 214 may be coupled to the 
network 216 in any suitable manner and a wired connection is illustrated. The interface tool 



210, which may be a personal digital assistant (PDA), web enabled cellular telephone, or 
similar device is coupled to the network 216 by a wireless connection. The hemostasis 
analyzer 212 communicates with the interface tool 210 using wireless techniques, such as 
infrared data communication or radio frequency data communication such as Bluetooth radio 
frequency communication technique. In system 200, the hemostasis parameter(s) may be 
communicated by the hemostasis analyzer 212 to the interface tool 210. The interface tool 
210 may communicate the hemostasis parameter(s) to the analysis tool 214 via the network 
216. Alternatively, the interface tool 210, which may include a processor and memory, may 
download the algorithm and necessary data from the analysis tool 214 via the network for 
generating a result locally. The interface tool 210 may further be interface with the medical 
enterprise information management system to acquire patient related information to use in 
connection with the algorithm and the hemostasis parameter(s) for generating the result. 

FIG. 8 and FIG. 9 demonstrate the substantial flexibility of systems and methods 
designed to operate in accordance with the invention. While several possible alternative 
interconnection techniques have been illustrated, it will be appreciated that many others are 
possible. It will be generally appreciated that the invention has been described in terms of 
several preferred embodiments, which are intended to illustrate the many features and 
advantage of the invention, but which are not limiting thereof. 

Still other modifications and alternative embodiments of the invention will be 
apparent to those skilled in the art in view of the foregoing description. This description is to 
be construed as illustrative only, and is for the purpose of teaching those skilled in the art the 
best mode of carrying out the invention. The details of the structure and method may be 
varied substantially without departing from the spirit of the invention, and the exclusive use 
of all modifications which come within the scope of the appended claims is reserved. 
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